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^ #2000—396315 

1~2 0 n s*efeszii:S:#lii:i:t- 5^^f*:^a®f^^^M<. 

[«:^:«10] »^:S6 ^y^ttv ^CS^^T, ttfSa^lft® U'-if^^ffi^^r^tt 
, 1-1 0ns-^^Sz:i:S:#|^i:^S4^##:^g®#^;&^„ 

[lt:^« 1 1 ] »«±lcif£|^#;MS:?^^-rs^ 1 ©Xgi:, 

T«&ia4^#^M® i^-MJ^icmM-r s r s:#i^ii'rs^#ft:^gcDf^5g^^„ 

[^:^:S12] »^^lllcfeVAT, mm^2(DU-'ifmtmmmi(Dl/-'tf 

[0:^:^13] «*]R1 1 (C^VNT, ttflBll2CDU'— r^tttttfiBUlCDl/— tf 
3^® P »; , trflBI^3 (Z) 3fetti&lBIS 1 CD ^CD s Z 

im^mi4:] M^igi 1 ic^v\T, ttfia^icDix— if>t^j:rjJt&ia^2CDi/ 

5] 1^CSV^T, lutH^l CD l^-- tf^J3J:t)^trftBI|2(5D 1/ 

-if31&fe<J;t)f|tfSll3©L/— lf3feCDm:d^^tt, 1~2 0 n s T'feS r i: 
i:'rS^##:^gCD^^|g^^o 

[11:^^1 6] m^^l IIC^VNT, Mia^lCDU-if3^^<fci;fttflHll2CDl/ 
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#2 000-396315 
— !f3fc^J:t)f|tfiBll3©^-if3t(5Dm;d^ratt. 1-10 n sV:&^z:t^!^m 
m^mn] ft^lgl 1 IC^V>T, ttffBll2© V-if3fett. mmms<Du- 

[0#^i 9] m^mi i^ttiitm^mi i^tt^itm^^i soDv^-rti*^-^ 
2©i^— tf^fcj: x^mmm s<Du—^mit)mm'^ti^r.t.iz^v. mm^mi^m 

©©frlx— IfliNd : YAGlx-lf, N d : Y L F I/— NdtYVO^U- 

[0:^«2 3 ] mm±iz^mi*im^j^^-t^m 1 ©xg^:, 

i:t-^mi®l/-if^feJ:t>'m2©l/-if3fc^t&ffi^#^*tm®|eI-fIigclcMM-r 

^m2<Djimii. 

Iff IB^ 2 © C V ^ T , t&IHII 1 <3D 1/ - 1f )fc ttf IBII 2 © 1/ - if 5t J: U b 



2001-3091638 



#2 000 — 39631 5 

fam2©i/— r5t®m;^j^r^«> 1-5 o n s r^^sr ^i^i^F^iit- -2>^##:^ 

m^mze'l ^^3^2 3 *fctt2 4<3DV^•rtl*^-^^CfeV^T> ItflSlI 1 ® 
-"!f3fefeJ:tJ^t&SBlg2® 1^— !f5tCDffi*^tS«, 1—2 0 n s Zi H^i^WL 

m^mzi] ^^]^2 3 *fctt2 4 ^Ci3V^T, IsfiaH 1 © l/-if ^fc^cfctJ^ttf 
Iam2®l/-if3fc®m:^7^l^tt> 1~1 On s-^^SriiSr^^il-rs^^^*:^ 

[»*^2 8] M^]S2 3 ^fcli2 4 iCfeVAT, ttflBH 1 ® 1^ — ^ l±> tafB 
m2(DU—^^}im}^^m.. %b<li> BtrfB^2©l/— ^f3^&i:yiBv^5^MS:^t- 
im^^S 0] M^]S2 3^j:tJf2 4^j:tJf2 8^i:tJf2 9 CDV%-rtl*^— 
^ V^T, ttrSB^ 1 ® U-'ifm^mm^^-^K. J: o T tSflBfl 2 © 1/ — tf ^ i: U 
$-B:e>tl-5^Kii, 3 0 n s J!^TT'^-5 3 ^r^l^ilt" -S^^^MS^f^^^S^^ 

o 

[ff:^^3 1] lt:^]S2 3 *fctt2 4 lC;feV%T, 1 mm 

[|f:^«3 2] »^]S2 3 ^^1*2 4 fej;t)f3 1 CfeVAT. ttflBlll®W-if 
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#2 00 0 — 396315 

m^mSSl 11:^352 3* fctt 2 4 ^C^V^T, 1512111 <D A ;i/X^igM©® 
#1/— 9*fe<fc0ltfl3ll2®7l>H/X^igM®@#:^-if«N d : YAGl/-if, N 
d : YLF Ix-if, N d : YVO^l/'-if, %b<ttNd : YA 1 O3 l/-1f e> 

[«^]S34] lt:^]Sl ;fe<fctJ^6^i:tJf7fei:tFl 1 iS^XJ^ 2 3 tB^t^Z 4 (D 

[«:*«3 6] M^^173rM3 4<Z)V>"rtl*>-^lCfeV%T, fSrgB^##^igl± 
, tf^:t:*^v. ^^Pi^i^^-, 

[000 1 ] 

[0 0 0 2] 
[0 0 0 3] 
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[0 0 0 4] 

fcto, r<^)^^jtt4^#^i^^Mv^T^m^^>>:;?x^ (tft) ^mm.h. 

[0 0 0 5] 
[0 0 0 6] 

[0 0 0 7] 
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[0 0 0 8] 
[0 0 0 9] 

e>tiTVNS„ x:3pi/vb— ifttm:^jA^:^^<, l«MMfS[-e®^y jSbMI**^«rtg 
^ V ^ V ^ e> 5ffM ^ -5 c 

[0 0 10] 

:ii^t/'^l/-"^yt^j^m^^lZltmmiS:^t:LX. KrF (?^^^2 4 8nm) 
•»f>XeCl (M:g3 0 8 nm) }6^ffiV^ e>*l-5c Kr (^U>^h» ^ 

[0 0 11] 
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[0 0 12] 

[0 0 13] 
[0 0 14] 

1/ -if li/jN m:^?®^g*n5 ^ if r-^ y , \%mmm(r>iz^± i/ - if ^ l 

X%^1=.^. $/rL^>:flcj:oTlir®$ti;ti/~ifii:^ffi:dii:&'5o 

<;Q;oTV%S„ ^(Dtc&i. @*|sl/-ifS:mv>:fel/-if3^^^blCi:oT, x^J/v 
l/-ifS:fflv>fcU-ifj^^^S:ff:&oTJ^^$nSiK^i:|^jg^> %b<tt^ti 
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[0 0 15] 

[0 0 16] 
[0 0 17] 

h<i,t^ti&.±<Dmm(om^m.%:m^t^<D^nmtvx\f^s>^&>. t-r. 

VNT^^ic^f €>MS^tcov>Ttf#Lfec rz:*^, l/~'!f^(Dm:d^l^S: 2 7 n 
sfcU 3i:^}U^'-^mitO, 1—0. 5Ji:bfe. •^®J^*Sr0 7lC^t- o EI 

[0 0 18] 
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[0 0 19] 

, mm!^iim^tmm!^<DM-m cba) , t&ffi#®3{)^e>i o o n niT:^^®^^!:^^ 

-rS^aigli 1 2 0 0 Ki: Lfeo -ecDM:^$:04'-6lCatt- o 04 (A) — (D) 
ttffi:tf^^$:6. 7nsi:L/> a::^;i/dEJ-^^l±o. 15 — 0. 4Ji:Lfc, 0 
4 (E) - (H) liffi^^|gSr2 O n s ill/, 3i:^;;i/dE?~|g^ii 0 . 2 — 0. 5 
Jfcbfco 05 (A) ~ (D) ttm:f7^I^S:2 7 n s 05 (E) - (H) it 
5 0 n s i: 3i:^;i/:3i?-^^ttO. 2 — 0. 5J^L/feo 06 (A 
) ~ (C) am±^^& 1 0 0 n s U 3::^;;i/^-^SttO. 3 — 0. 5 J i: 
bfco 06 (D) — (F) liffi:d^lSS:2 0 0 n s ill/, a::?i;i/ds?-^^ti o . 
4-0. 6Ji:bfco 
[0 0 2 0] 

2 0 OKi:bTt^lCLTV^S(^)T^ ttfiami ©-^^a^Ttt^mm^O'J^gfeLTfe 

- mm xit. m ^ra A V ^ t$ A - c ,^jc V > T mm-t ^ a^^^aig * © ^ra 

[0 0 2 1] 



1 0 
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[0 0 2 2] 
[0 0 2 3] 

^l^tt^miCMV^o ^Aijr • :7W' ^'^y ^^$g©L4 3 0 8MXe C 1 

^^VI^— !f (?«^:S3 0 8 nm) <Dm:f3f^mi^2 7ns '^«>S®lC^L, X'^^^ 
♦ S^^y ^'^tigCODCR - 3 DMN d : YAG l/--»f (S^tRS 3 2 nm) 
G)m:d^^«5~7 n s tC;&oTV^.5„ 
[0 0 2 4] 

^rT% mi^iy-if iu^u-; ^^i^m^^ify'^ nvr^u-^^ 

s. 

[0 0 2 5] 
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m-t^o m^it. YTsKf; i>;t*u ojeA_t (^*L/<tti 0 0-1 000 0) © 

[0 0 2 6] 

if (S^ttNd : YAGlx— !fSrli"r) , Nd : YLFl/— if, Nd : YVO4 
l/'-if. N d : YA 1 OgP-if, JUh^-l/-"^^ T i : r >r T Ix— If. 55f 

Y A G l/-if b V^o 

[0 0 2 7] 

fib. YAGl/-if®«:*:i«^ (SUSmiS) ttl 0 64 nm^lS:g*^:SV%®-e 
, ||21^i®M («S;S5 3 2 nm) . ms-mmm 5 5 nm) %b< ttm4 

[0 0 2 8] 

[0 0 2 9] 
[0 0 3 0] 
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mitJm(D^)V'-':fy h^^*^f&rJ:b, :r.<D::i t^^^mi$-mm(DmMn:;^ h<D^ 

[0 0 3 1] 

:^mmit. m:i?^^®MVM/— »f3fe&ffiV^}t^— !frn-;^^CfeV^T, 
[0 0 3 2] 

[0 0 3 3] 
[0 0 3 4] 

mm(Dmm<Dmm] 

[0 0 3 5] 
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mitmi*iiy-ifmm^io 1. los, los. 109, 1 

11 — 115, A/2«105, mi^m^$^^ (TFP ; Thin Film Polarizer 

) 10 6, 10 7, b— ff3fe5:^Jb^{CinX-rS3fe^^l 1 0 $:;tbTV^S„ ^fc 
, 1 0 4«ai:t;;i/^-JE-^^-e$>tj, 1 1 5 lii/^ »y ^ 
[0 0 3 6] 

u-ifmm^i 0 1 A>e>®i/~if3^&tt, Rm^^-i 02-1 0 4{cj:ot^ 

iRIif-^tl, X/2«Kl 0 5 icaiMt-So A,/2^1 0 5 $:3tji!&_htCiBgt-SZ:i: 
T% T F P JC J: o T ^it-r ^ tf- ® 3^Si>#it S: ttSlC^^ ^ 3 i: ;&^-e ^ S „ 
[0 0 3 7] 

4^ttH»^^-1 0 8, 1 0 9, 5t^^l 1 0 ^MT, ««K:flg|i|-$tlSo 
[0 0 3 8] 

^BLm\^r=.\y~^%(o s m.^\%^ mm^^-i i i~i 1 4 $:S7^=^, 

A*f^*^yUrL-:x.^#lc;&^J;e>lCgBSS4xfcTFP 1 0 l\Z^-oX^KM\^ 
. iKlt^^-10 8, 1 O 9, )fc^^l 1 o$rMT, S«lcMli-$nSo U— If 
3fe® 8^:^5-1*, Mlf^^-1 1 I'-l 1 4 $:MSz:hlC<fcoT, I/— tF^©s^ 
:^JC®^^8&;R;^)^iiiin$n, TF P 1 0 6 Sr^jg L 3t® p CD^^S^ 

[0 0 3 9] 



1 4 
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[0 0 4 0] 
[004 1] 

Stt> I/— !f^ig|§l 2 1a, 12 1b, 22, 1 24, 1 2 5, 

TFP 1 2 3, ly-'^^^m^lZMJl^^ytm^l 2 e &#LTV^S„ 
[0 0 4 2] 

U-'^fmmmi 2 1a, 121 b}^)^P>|^^^Cl/-if3feS:l§^g$-&So 

TFPS:MV^T, l^-- r^il^l 2 1 a^^bm/^l/— If3tllis^^®i5i 
iCSioT^y, l^— ifi%|g^l 2 1 b*>^m:fe:^— tf3fe2tip^39'®i5ilC*;oT 
V%2»fct-5o l/-if5feltt, Hl*^^- 1 2 2 J:oT^^Mbfc©-fe, TFPl 
2 3tCii^-rS„ l^— !f3fe2li, RM^^-^tim-riZTFP 1 2 3izm 
^-t^o -ecofcfe, l/~if^l ^<i;^Fl/-^f3fe2^C^V^T, Ml^5^-12 2i: 

c *7t> 1 2 2 i:TFP 1 2 3®lSil$:^^SZ:i:T% l/-- 

12 1a, 121 b*^e>mfc^'~if3fe®3fei^&MS:ft^^C^;tSr^l*^-e^S, 
[0 0 4 3] 

Se)JC, Ix— »f^ig^ 1 2 1 a, 1 2 1 bjb^e^ l^-- r^Sr^igS-fr^^^JC, 
M^«lx-if^|g^l 2 1 b&^^$-&T*^e)> U—^^mmi 2 1 a$:|§ig$ 
"ft^ii&Mtj^So !f|§ig#|l 2 1 a, 1 2 1 b Srl^^JC^igS-Brfcil^lcJt 
'^T, ;SI«f^^-l 22i:TFPl 23®)tg&||$:#e,:fe<Tmv>(DT% n>n 

^ h^\y-^mmmmizrjt^. 
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[0 0 4 4] 
[0 0 4 5] 

immm 1 ] 

[0 0 4 6] 

igtiH^ix-if^ig^i 0 1. Mlt^ ^- 1 0 2, 1 0 3. 1 0 8, 109, 1 
11~115, A./2«105, ^JK^^feiid^ (T F P ; Thin Fi Im Polarizer 

) 1 0 6, 1 0 7, ly-ifdft^mmziaji'r&^m^i i o^mvx^^^o 

, 1 0 4:\t:n:^fl/^-'E=^dt^X$>V. 1 1 5 liS/^ y ^ sJc^JiM 
Xitmiillily—^^m^ilhX. YAGl/~if S:MV\ ttfffiYAGlx— If 

[0 0 4 7] 

I^-iJ^^iSlll 0 1 *>e>® lx--?f^tt, MM^^-1 0 2~1 0 4lCj:oT^ 
;S*f§ti, ;l/2«i 0 5{c^M-rSo a,/2«i 0 5 $:3te8&_ttcgBS-f-Sz:i: 

-e, TFPl 0 6{Ci:oT^{||-r-5lf-A©^M^^^JtS:ftSC^;tS3^*^T- 
^<5o ^^m¥\X\t. T F P 1 0 6CJ:oT:$^«IL, tl^ 2 oCD ^ 

©S^S*^ D IC S J; ^ IC b fee 
[0 0 4 8] 

3fe*^0lc;&S;feii), U— tf3te© p^iJ-liT F P Srjgjgb, l^— »f)^6©s^^ (A 
4)-ttSlif^^- 1 0 8, 1 0 9, 1 1 0 SrigT, S^gJCMlif 3 tlSo 
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[0 0 4 9] 

-^^r, ^S.mht:^ly—^^(D8^^it^ 1 1-1 1 4S:Mfe^, 

dft<Dsm'^it. Rm^^-l 1 1 — 1 1 4 $:^SZli:fC<}:oT, l^-' If3fcf0s^ 
4)'K:®»^«&:S;5>«iiiIl3tl> TFP 1 0 6^m.i&h^U'-^^<Dp^^il<D^l^ 

[0 0 5 0] 

:^^mmmKmMhr^^. ^t>—:^<D^^/u7.^^ti^nio. 20, sonsjg 

10X10"^ [s] XSXIO^ [m/ s] = 3 [m] 
^l^<5c O^U. 01^C^^^T, TF P 1 0 6*^P>Slif^^- 1 1 1~1 1 4 
STTFP 1 0 7tC?gS*"eC!)3tS&;S (2ji:||JgMlC;feV>r> I/— !f 3^6© s J^r^-*^ 
ji<53^S&;S) TFP 1 0 6*^e>TFP 1 0 7*-e®)te^« (2fcmfeM^CfeV^ 

if3tO!)s^:$)-}b^l/-if^<Z)p^4^J:y 1 0 n s Mi^LTMlif StlS r i: ic:^^^, 
[0 0 5 1] 

(A) T'^i-A;i/^$: 2i)-fffbT. 1 0, 2 0, 3 0 n s ^iirfc ^ A;!/ 

;^?^<^ii^4x-eti0 8 (B) (D) ic3t-raui?&So as (b) — (d) -e 



1 7 
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zi^-r y a g ®m 2 i^mm^. m s iz^-rmmtf^ e> rjt^mmm 
m^^ti'en. mi o (a) ~ (o . 01 0 (d) ^ (f) ^j:tjtsi nz^ 

•to ^fe> itgc®fc«?), 0 8 (A) -e5^-rA;i/;^.?^4^®YAG l/-if(5D||23fe;R 

m^msizm-tmmtf'^^ji^mmmizmmh. m3<DA^cAizis\>^xmmizM 

fc, A^,(Dig^^fb{CC,^,(D^aM*^ii|?iL,TV>^V>o b7b>b. 51M^^*^«<*i 
[0 0 5 2] 

t.5^. m\:'Xtit<x^m^K :^mmmiz^\<^x. u-^^f^ftoypm^ij^^mi^m 

izMMl^r^m. Mtif^^-l 11 — 1 1 4lC4:oT^i^;RS:jiitIStifel^— tf3t 

^© s ^^j: »; %mmi)^m^ t^m. mm ]y-^^(D p m^iz^^ xmm^ntc 

[0 0 5 3] 

ClligM2] 

[0 0 5 4] 
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7 3 75t/^^««5:MSU :/^XvCVDi£&MVxT5 4 nm®#aMS^I^ 

m^'&xi5<:r.t.t)m^L<. 4 0 0 — 5 0 ox:xmmmm^izimmmmmi^ 

T, -g-:t'r-57K^4S:5ato«%JS^TlCbT;fe< il^VNc ZLtilCiU, 
•!f1t;b^^b<l^!lJi"r'5o 2jc||JgMT'tt, BufB««^MS 5 0 0 iC®^|g#H^tfJ 

[0 0 5 5] 

x:^^;i/^-ic^^j;^ic2 :$^#J L/ T ^ x y , L ;t — ® X 
^if£#^^:j^^cMI^Lfc^, 'ft&^OD/^•;l/X$:10nsJl@S-e:TMI^L/:t„ itic® 

[0 0 5 6] 

^<o-mx:^&o mis tti/>i^;i/A;i/x$:2 0 i/n v hmm^(D^mi!^m^^ 

b, 01 4liaJ*>^;W\°;i/X^l 2S>3^y ^MI^^®^##:|^?:^bTV^-5. ®1 
[0 0 5 7] 
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[0 0 5 8] 

immm 31 

[0 0 5 9] 

l^-if^ig^l 2 1a, 12 1b, Rm^"^- 12 2, 124, 12 5, 
TFP12 3, ly—^dft^mmzMnl-t^yt^^l 2 6^mi^X\>^^o 
T'li, l^-if^g^HilbT, YAGl/-if$:2#Mv^fco 
[0 0 6 0] 

l^—if^iS^l 2 1a, 12 1 hi)^hmmiZU-'^yt^^m^'&^o 
V^*^ TFPS:MV%T, U-^mm^ 1 2 1 a-fy^^mt^U-if^Ht s ^^0)3!^ 
JC;&oTfey, l/-- tfliliglll 2 1 b:^)^e>mfc^'-•9*^2 (ip^^<Z)^)^{C3&oT 
V^S^:t-<5o !f3tltt, ;RM^^-1 2 2 ioT^jKIJLfcO-b, TFPl 

2 3fcar3*-rS„ — l/-if)t2tt, HiN-^^-^Sr^TlCTPF 1 2 3 tClW 
j^fSo !f3l&l ^J:tf l^— !f3^&2{C;feVNr, Ml#^^-12 2i: 

TFP 1 2 solvit lCj:^3^6l^^*^T#, »«lCSIMt--& ©IC^^Mjb'^^ t^i, ^ 

„ r®J:e>lCbT?^^$tlfeM^«^^#lK^fflV%TTFT$:f^$g-t-ti«, MSB 

TFT(Dm^e^i^'tttt^0^%®i::&S„ ^Rlif^ ^ - 1 2 2 T F P 1 2 

3(Dmm^^^^^ilX. ly-if^mmi 2 1 a. 1 2 1 bj{)^e>m:t l^-- !f3fe® 

[0 0 6 1] 

$e>lC, 1^— tflgig^l 2 1 a, 1 2 1 b;&>^ Ix-if3^$:|§|g$-&^i:${C, 
Mx.lil^-if^^^l 2 1 b $:|gigS-&T*^e>, I/— tf^^Hl 2 1 a Sr^IgS 
l/-if^iS^l 2 1a, 12 1b S:im^{C^Jg§-&fc illicit 
'^T, MSif^^- 1 2 2 ilTF P 1 2 3®3^6li&^&f^e>)&<T^V>©-e, Zl>y1 



2 0 
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[0 0 6 2] 
[0 0 6 3] 

mmtmi^u-^f^mmi s 1 i 3 i b. Mi*^^-i 3 2, iss, 13 

9. 14 1 — 14 5. ;L/2«1 3 5, mmm^m'T- (TF P ; Thin Film Pola 
rizer) 133. 136. 137, l^— tf^feSri^^^lCinX-rS^^^ 1 4 0 5:^ 
L/TV>S„ 1 0 4tta:^;i/^-^ — ^jr^T^y. 1 4 y 9-^1^ 

^^mmm-vitmi^i^—^^m^nhx. YAGl/—^fS:2^Mv^fc. 

[0 0 6 4] 

ly—^mm^l 3 1a. 13 1 b*^e>|nI^^Cl/-if3feS:|§ig$-&S„ E^^b^&^^ 
f)K TFPSrMVNT. l^— if^^g^l 3 1 aj()^e>£tlfcl/— lf3fcl lis^4^®«itlC 
«ioT^»J. U—^mm^l 3 1 b;b^e>mfc^-if^2ttp^g^®^^^C5&oT^^ 
Sil-rSo I/— tf^ltt. Hl*^^- 1 3 2 JioTikMIJLfe®**. TFP13 
3^caM•rSo U'-if)fe2l±. Hlf^^-^SrS-riCTFP 1 3 3CPM 

-rSo -e^fce*. l/-if^l ^J;tJ^U'-if3t 2^C^^^T. Ml[f^^~ 1 3 2 ilT 
FP 1 3 3©{^illCj:S^K|||3b^*^^. a«lCilf^t- S0JC^^^*^^DSc 
[0 0 6 5] 

^bT. l^— if3^6®AJ|if:^*^>^Ua.-^^:^lc:&^i:e)tCTFP 1 3 6 Srgag 

^*'5 0{C^S;t«?). I/— !f3t®P^4)'ttTFPS:3gigb. I/'-1f ^® s ^dS" (A 

^ttMI*^^-1 3 8. 1 3 9. 3fe^^l4 0$:^T. a^icMIJ^nS. 
[0 0 6 6] 

^;RtJU7^l/-if3feG) s^r5)-tt, iSIt^^- 1 4 1-1 4 4 
Al^^*'?::f Uri-x^#{c;Q;S J:-3{caB«Stt:feTF P 1 3 7 ic J: o T^SML 
. S«^^- 1 3 8. 1 3 9, 3fe^^l4 0$:^T. »«lCMit$4xS. U-1f 
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^tCOD«>3feg&«3&^ii*DStl> TFPl 3 6 SrjgjgUfc l^— !f3t® P^4)'i:®3feK& 
[0 0 6 7] 

^^HJSMT'li, Mlif^^- 1 3 2 ilTFP 1 3 3(D]^illCj;S^«&M 
fe<fcOfSI^^^-l 4 1-1 4 4lCj:S)^&g&^lCj:oT> ^«}caiMt--5 U-1f 

[0 0 6 8] 
[0 0 6 9] 

^•r, 2f:^»jT'ttzi-->^t±(Z)# 7 0 5 9:**^X^# 1 7 3 7?b*^X^if 
a):3?f^:^*^e>:QiS«3K3 0 OS:fflV%S. i^iS. «^g3 0 0i:bTtt> 

[0 0 7 0] 

KV^„ T«&l^3 0 1®— Mei:bTl±, ^^X'7CVDefeS:fflV>, S i H^, N 
Hg, ;S:tJfN20$:M/:S;^:^^LT^m$tieig'fbM^b^mM3 O l a S: l 0-2 
OOnm (^f*b<tt5 0 — 1 0 Onm) j^m^^. :^mmmxit. 5 0 n 

mitmitmmms o i a cM^^it 31 = 32%. 0 = 27%, n = 2 4 %. h= 
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lb$:50~200nm (^*L<li 100 — 150 nn) lC^MJ^^St--5 

o ^tc^MMT'ii, jiff 1 0 0 nm(Dmi\:m^mmm4. o i b (M^jts 1 = 32 

%, 0=59%, N=7%. H=2%) 
[0 0 7 1] 

^V^T% T«imilC^^fl:|l3 0 2 S:?^^'rSo :i|£##:ll 3 0 2 tt, 
3^$:^t't5^^^llS:^^<^)#a (X7^°^y^^, LPCVD^. 
CVD^^) lC4:y. 25~80nm (^f * b<«3 0 — 6 0 nm) ®ff$T??^ 

A (siGe) -a'^^;ifT'?^^"rs^lKv^„ n^mmmxit. zf^x-^cvDm^ 

[0 0 7 2] 

nm^mmvxmm-t^o m^it. A;i/x^^M®©f*^i/-if (yagi/-- »f, 
Y vo^ix-if^) ^^mn-t^ V'-'\fye%:^m(DU'-'^%K^mvx. ^ptjt< 
'D(Dv~^^(DmMm^x(D^m^^m(D i^-- if tffgsMM® * x(d^ 
^M^v^<vx^mi^mizmM-t^o :^mmmxit. m^^um^ o o°c(Dm 
mw^mM.mz i^mmvt:^^. m i xmvt=.iy-'*fmMmm^m\'^x^mii^m(D 

i/-if#iiig^icttYAG ^'-ifs:Mv^, ^mm^^m^iz^ ^jm^mmmizmm 
bfci^'-if^^. %^^Kj:vmvti^-^izmj:hx^mii^mizmMht^o 

) S:5 0-9 8%i:bTMIJbT%^VN*^ ^^^j^®^^®'^ I/— 
[0 0 7 3] 
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^ji4 0 2-4 0 6 ^mm-t^o :^mmmx'it. ^l^^nmmm^yyf h v 

^6S:MV^fe/t^^-->d^^a^CJ:oT. ^#f*:«4 0 2 — 4 0 6 SrJ^^Ufc 

o 

[0 0 7 4] 

^m^m^ 0 2—4 0 6 TFT<Db^V^«S:M^t- Sfe«)lC|8[ 

[0 0 7 5] 

ri>cv>*e, ^#^fcM4 0 2—4 0 6 &se>>?f- h$ei^m4 0 7 s:?^m*rSo ff- 

VWm:^ 0 7l±:/^>CTCVD^*fcttX/'S^yar^$:Mv>. ^$&4 0-1 5 
J:*J110nm®M$ T'^^fc^^b^^lK (fli^it S i = 3 2 %. O = 5 9 %, N 

= 7%. H = 2%> -e?^^bfcc %-^6>\>> ^^-h^NSi^j^tt^^bM-ffc^^l^tcm 

[0 0 7 6] 

^fc, ^-ffc^^l^^fflVN^^-^lCli. y^XvCVD^T'TEO S (Tetraeth 
yl Orthosilicate) ilOgil^M^b, M/Sffi:d4 OPa, »3KMS3 0 0 — 4 0 
OrilL, l^MM (1 3. 5 6 MHz) 0 . 5 — 0. 8 W/cm2«eSt«$-&T 

J^^t-'&^iljb^'e^'So r©J:-^lCLTf^ag$tl-5MSI^l^tt, -^©^4 0 0 

— 5 0 oic®I^T--;i/{c«fc»J>f-h«fiii^l^i:bT^0i&#ft^#e:ii:3()^T'^ 

So 

[0 0 7 7] 

r^V%'e, 017 (B) lC^-rJ:e>{C, >f- h^^^4 O 7J:lcm^2 O-l o 
0 nmom (Z)^mi^4 0 8 ^, J^JJ 1 0 0—4 0 0 n mODH 2 C0^«M4 0 9 
i:^«M?^fife"r-5o 3 O nm©T a Nm*^e,;&-5m l 

1^4 0 8i:, |^^3 7 0 nm(Z)WmA^^3&:Sl|2®#«M4 0 9 Sr^RMJ^^bfe 
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tco ^omize-y^yit^yV^y^y (WFg) SrMv^si^c vd^^j^^-Tsz: 

its -mnm(DW (MS9 9. 999 9%) ©^r-^fy ^S:MV^feX7^y^alT% 
"rs3i:ica: V. ^^^9 — 2 0 A cm^^3^l-sz:i:*^-e^>t„ 

[0 0 7 8] 

^fe, 2fc||BM"T?tt. ^l®#mj^4 0 8S:TaN, ^2 0D#mii;4 O 9 $:W 
i:L/fe*«> mizm^^ti-t. V^•rtl=foTa, Ti, Mo, Al, Cu, Cr 

^m^cf^^$4^S^^#|gS:ffiv^T=b4:v^„ A g P d C u-a•^^Mv^T=fc 

<fcVAo (Ta) mx^mv. mz(Dmmm^yfm 

i:-r€>M^^*)i±, mi®#si^s:^f[:5^^> (T i N) mxm^v. m2a)m 
mm^Yfmt-t^m^^^i^-^. f^KDmmm^mit^y^tjv (TaN) mvmm 

aN) mxmmiy. m2<Dmnm^cum^^^m3^f^^t>-&t:hx%^\e\ 

CO 0 7 9] 

i!klC, h ij y 1^7-^>'^^§:flgv^T Ui^T. hff^'^tSt^^y^^ A 1 0~4 1 5 

1 LT, I C P (Inductively Coupled Plasma : 

\\ ■etl^*l<Z>:;tfXSSAitS:2 5/2 5/1 0 (seem) 1 Pa(3Dffiij"T? 

3>f ;i/M®m®JC5 0 OW®RF (13.56MHz) n^J^nXhXzf^ X-T^^mV 

X:i^^y^yif^n^t^. rr-eii, ^&T«#ljgll m) ^© I C P S:Mv>;t 
-fxy^^^^^-^tt (Model E 6 4 5-niCP) $:MVN:t„ ^JKiHtf (^)|8f-:^7^ 



ffiiE# 2001-3091638 



i|f2 000-396315 



-P) IC%1 5 0W®RF (13.56MHz) «:^j$:^Ab, M^miZMO^BA^ T 
[0 0 8 0] 

:i<D^^ h:fe^e>3&<5vx^'4 1 0 — 4 1 5 ^^^•^•fizm2<D3L^y^y 

JtS:3 0/3 0 (seem) i: L, 1 Pa®JEb:^7'm>r;i/M®«^lC 5 0 OW® R 
F (13.56MHz) m*S:^AbT-/^XvS:^^br^3 0|3>@^®Xvy^>^f^ 
ffofcc (M.my^f'-P) C=b2 0W<Z)RF (13.56MHz) «:d$:igAb, 

^Me5{C:ft®gaA>rr:^mffi?:miII-r<5. CF4i:Cl2S:M^b;t^2®a:«/ 

mmm:±\z^m.^^tz.}Lt^<:r.v^y^t^r=.^\z\,%^ 1 0-2 0%^^®^ 

[0 0 8 1] 

^:5^So z.r>hx. mi<D:r.y^y^^m\zii^)mio>m^mt.m2.<Dmn 
mts'hWL^^ioyj^^oymnm^. 1 7'-4 2 2 (mi ®#mM4 1 7 3—4 2 2 

a i:m2®#mS4 1 7 b'-4 2 2 b) S:?^^-r-5o 4 1 6 li^f- M^i^HT?^ 
||1®?^^^®^«M4 1 7 — 4 2 2'^S43tlJ&VNMi^tt2 0 — 5 Onm^^oi 

[0 0 8 2] 

^LTx l^S^'X ^^^"^-t^miO^ K-tfi/^^'^S^^f V^, 

^#^®JCnM$:#-^-rS^M%7tl^S:^iin-re. (018 (A)) K-fcT^i^ 

<Z>^#ttK~X4S: 1X1 0^^— 5 X 1 0^Vcm2i:b> *ll3S«ffi$:6 0 — 1 
0 0 k e Vi: LT^f 1 . 5 x 1 0 c m^il b 

> MSffi?: 8 0 k e Vi: L/TffoT^o nM&^^i-S^^fi^J^mi: UT 1 5i^ 
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izm-t^Ttim. mmmizitvy (p) (as) $:ffiv^-5*^, rziT-tt 

y> (P) S:Mv^fce Z.(D^^. #mM4 1 7-4 2 l*^nMS:##t- 
5tmic^i-Sv:^^t«;»J, Sa^-^e^lcUl ®lff|gS^»g#MJ^3 0 6-31 

Ojb^J^^Stl-So ^ 1 ®l^^i^^MtffIi§lc 3 0 6 — 3 1 OlCtil X 1 o20-.l X 

1 0 2 V c m^<Dmmmm-T: nm.^a^'t^ ^m^^tcii s: ^j0-r -5 » 

[0 0 8 3] 

^VA"^> h*^e>:&Sv::?.^^Srli5*'e:-riCf|2<Z):ii^y^>y^aS:^f«5'^ 
o rciT'tt, Xvy5^>:Jf:3tfXlCCF4i:C l2i:02^$:fflV>, W|l$:^#(6?JlCX 
^y^>^7'-rSo Zl®^, ||2<Z):ny^>^^itaiCj;yf|2<Z)#«M4 2 8 b— 4 

3 3b ^rJ^^-rS. — :*f, lll©#M4 1 7 a— 4 2 2 ali. 
^^J^^tl-r, ^2®J^<^®#«M4 2 8— 4 3 3 $:?^^-rSo 

[0 0 8 4 3 

^j*CV^'t?, h)&^e>:&e"rX^S:ISl5SifrtC, 018 (B) ica^-ri:e)ic, 

^2® K-fcr>:J^^a$:ff5&e)o z:®^^, ^l®K-tf>^^^aJ:y=foK-X 
*$:TtfT. 7 0— 1 2 0 k e V®ii^V^SD3^mffi^?> nMS:##-r-5^Mi^7C^ 
$:^A-r-5o ^^^MJ-ettF-X*?: 1. 5 X 1 0 c m^i: i)n5iSJE$: 
9 0 k e V^bTfi^;&ofeo H 2 © K- If > ^^Stt^ 2 ®?^^^®#m» 4 2 8 
— 4 3 3 Sr^X^i: LTMVA, l|2®#S®4 2 8 b — 4 3 3 bcZ)T:&CfeltS 

4^#^Mtc%^M%7n^A^#A$ti, mt=.K.^2.<D-mmm.^nmm.m^ 23 a- 

4 2 7 a^J:tJf<Sa^^»fiMJ^4 2 3 b — 4 2 7 b :!b^?^J^S tl-So 

[0 0 8 5] 

^^4 3 4 a;feJ;tJf4 3 4 b S:0^bT> 018 (C) \Zm^^o\Z^ ^3(Z)a:vy 
^y^mM^n^£z>o x^y^>'yM:**>^lcS Fg^cbtJ^ClgiiSrfflvx, 
it^50/'10 (seem) 1. 3 P a Offi:^!"^ n^;i/M®mSlc 5 0 0 

W(Z)RF (1 3. 5 6MHz) «ijS:SAbT:/^XvS:^^b, *ll3 0#(Z)ai 
vy^>^f^S^ff*;e>o iCttlOWCDRF (13. 5 6 

MHz) mti^nxL. nKfiijiciwoaa/i-f T^^.ftffiSrMt-'So ^^ilt 
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(B^TFT) CDT aNM$:aiy^>yL/T. 1^3 ®?^4/^®#«M4 3 5 —4 3 
8 5:?^^-rSo 

[0 0 8 6] 

4 3 OfcJ:t>*||2 0?^^^©#SM4 3 5-4 3 8 ^-^7.^ ilLXm^\ VW. 
i^M4 1 6S:^«^e«rtc:g?*UTJ!ifei^M4 3 9'-4 4 4$:?^^-rSc 1 9 (A 
) ) 

[0 0 8 7] 

^k^^X. ^fz.\Z\/V7. h^^ej^&SV^^' 4 4 5 a'-4 4 5c $:?^^L/T||3® 

;b^^*tI$tlfe^$«%MJ|?4 4 6. 4 4 7 $:?^^-r<5c l|2(^#«M4 3 5 a, 4 

3 8 a $:;j[:$ig^^7t;^^C*|••rsv:^^i:bTfflv^, p M$:##-r-5^^%7C^S:^ 
iPLT&a^-irfi^Hc^M^MI^SrJ^^t-So ^Ic^JgMT'li, ^Mi^MJ^4 4 6, 

4 4 7ia:S?3K^> (BgHg) S:MV>fc-r:r> K-^^-^J^^fSo (019 (B 

Mlil^t^^X ^A^e>^S•T;^.^^4 4 5 a~4 4 5 c-eSt>tl.TV\^„ Hi (D F-t° 
>^^^!t-ajttJf||2©K-tf>^^^Q.aiC<fco"r. ^^i^M^44 6, 44 7lCtt-e 

^##-r-5:T^M%7n^®^M$:2 X 1 02^—2 X 1 O^V c m^ii^&^i: e> IC K 
-tr>^^a-r<5r iiici: p^^^;i/MTFTc?)y->^MJyc^<fct^ Ki/-r > 

[0 0 8 8] 
[0 0 8 9] 

^j5CV^-e, l/^/'X hjb^fe^SVX^ 4 4 5 a~4 4 5 c $:|g^*bTHl ©M^Sfi 
i^i^4 6 1 :i®l|l®»r^$ei^l^4 6 liiUTtt, >^^XVCVD 
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mi^r^it7.Ay ^m^m\'\ m^^i o 0-2 0 0 nmni^rmm^^timmm 

[0 0 9 0] 

LTli. 1 P P mje^T, ^f^L<liO. 1 p p mjeJlTCDMm#H^tfi 

t?400'-700'c, f^^fi&ictts 0 0 — 5 5 or;T?ff;tiii:<, :*llJ6M'ett 

5 5 01c. 4mm<Dmmmxmiiitmm^n^r^. mr=--n^m(Dmiz. 

u-^r^~jvm. ^fcii^tf Ki^-v;i/T— (rta^) ^mm-t^ 

[0 0 9 1] 

tjtis. t^m^t<Dmz-y^jvrj^i£^mmt.vxfimBitm^mmvr:Lm^\i. 

425a, 426a, 446a, 447a ^MB^t-t^o 't(Dr=.lb. itfia^M% 
[0 0 9 2] 

^i©Mi^«ei^M?:?^^'rsteficini!^^a^ff3&oTt>^v^. ^^u, 

[0 0 9 3] 

S^{C, 3~ 1 0 0%®;?fC^S:-^t?#H^tfi-e, 3 0 0 — 5 5 0 TCI? 1 ~ 1 2 
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S:Jj^3%0-^tfM^#H^tfiT'4 1 QIC, 1 ^ima)|^^a.SS:ff fee ^©XS 

[0 0 9 4] 
[0 0 9 5] 

y;i/^fllM^?^J5^b:t7&^ 5Pi!r^;bU 0~1000cp, ^ftL<tt4 0'-20 
[0 0 9 6] 

[0 0 9 7] 

[0 0 9 8] 
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iHi^4 6 3—4 6 7 $:?^^-r-5. rtl^<Die^li> 0 nm<DT iB 

[0 0 9 9] 

H^gPS 0 7^CfeV^Ttt, M^«M4 7 0, >?f- hBBi^4 6 9 , g^i^S 
@4 6 8$:J^J^"rS„ (02 0) r®g5j^«M4 6 8{Cj:y y-XSB«S (4 4 3 

$e>tc^i##«S:?^^-rs-;&®S@i:LT«l|g-r-5^##M4 5 8^m^fi5^ 
^i^*^?^^S*lSc ^^^^4 7 OilbTtt. Al *fcttAgS:^^:0>i: 

o 

[0 10 0] 

JSi^_t®^CbT, n^^:^i;i/MTFT 5 0 1 i: p :^;VMT F T 5 0 23b^e> 

^-SCMOSiai^. 225:tJ^n5^^:?^;i/MTFT 5 0 3 ^:#-^S|gi&imii^ 5 0 6 

H^TFT5 0 4, W^m^^ 0 5i:$::#t--51ffl^ai5 5 0 7 |^-*«JilC?^^ 

[0 10 1] 

Igt&tHg&S 0 6 0Dn5^^:^^;i/MTFT 5 0 1 tt^-V :?i;i/?^^M^4 2 3 c, >5f 

- hit@(D-^$:«^-r^^i®#mM4 2 8 a iLm.fA^»&m^-^mmmmA 2 

3b (GOLDMJ!^) , iiy->^MJ|?*fcttKl/^>MJ^i:L/T*i|gtSi«|g^ 
^M*fe1ii^4 2 3 a S:>tbTV%So r CD n^^ :^^;i/MT F T 501 }lW^A 6 6 
T-^^bTCMOSiaS&S:0fi&-r-g) P^^:t^;i/MTFT 5 0 1\Z.\%^ %ys,^^ 

4 6 d, vnmo^^mz.n^-^tx.^^w^w^A. 4 6 b, 446c, 

y-X|i^^*fetiKIx>r>Mig^ilbT«itg-r-&l«l§M^»K^^Mii64 4 6 aS:;&b 
TV>S, ii^^:^5.;vMTFT 5 0 3lCtt^^:t^;i/?^^Mi^4 2 5 c> 

h«M(Z)-aP$:«^f -5miC7)^«M4 3 0 a i:a:^^ffiaS^»6%MJ^4 2 5 

b (GOLDM^) , }LV~7.w^iLf=.\%Y\y^y^^iL\^xmmir^-mmm.^ 
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mmni^^ 2 5a S:JtbTV>-5o 
[0 10 2] 

W^aS®®^TFT5 0 4lZlt'^^:^/immmm4: 2 6 c, h«SOD^fiff 

>f >M^^i:bTaig-rSl@tiM^M%MJ^4 2 6 a &;tUTVAS„ -^Si^^ 
*5 0 5®— :&0DS!|ii:L/T^|gt-S^#^M4 4 7 a, 44 7 blCtt. 
tlpS$:#^-r-5^»fii&7C^){j«^in$tlTV%-5„ #^^^»5 0 5tt, $eii^)^4 4 

4 ^mmi^nvx. mm (4 38ai:438 b®«M) i:. ^mi^m^t 4 ? a~ 

4 4 7 c i:-e?^^LTV^So 
[0 10 3] 

[0 10 4] 

2 Otti©im«SA-A' ttH2 1 lti®^i^A-A' ■e^»TL/:^mffi0JC^lSbTV\ 
So H2 Otfr^^HB-B' tt02 Itfi^iitlSB-B' -e^»Tbfc»T®S 

[0 10 5] 

[0 10 6] 

[0 10 7] 
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■5 itf ic, r^^) jvm^mm<DMmmitm a ^ - ::i > -s ^ jc <fc o ts«r^ 

[0 10 8] 

rj^CV^T% >tSf|^I«^5 6 9 SrMS-^^o rj^CV^"??, *frBl»«5 6 9±{C^^6iM5 7 

0, 5 7 1, ^m^tiic5 7 3 s:?^^-rs„ i^^&®ipi5iM5 7 0 }Lm^<om^m^ 

[0 10 9] 

ODJi®S5:att-02 1 "^tt, ^J>^< i:%^f- MHJt4 6 9 i:W^«M4 7 OODfS 

H^i:, MB^4 6 9 iLWmMM^ 6 8 (D^gifc, ^^M4 6 8 

4 7 0<Z)ra^S:5t3fc-r<&igMI*^fe<5c ^jc^JS^-Ctt, ^tie>(Z)Ji^-r'<^figK: 

[0 1 10] 
[0 111] 

fee 

[0 112] 
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v^T F P C 5:16 y o l-tfeo 
[0 1 13] 

[0 1 14] 
[0 115] 

® m icmx b fc^atM 71/ J: xfmmmm v^n- ^ k: i c S: 11^ b :fe^atM ^ 

[0 116] 

02 3 tt2f:||JiMc?)|g3fc^^<D»fffiEIT'^So 02 3JCfeV>T, a«7 0 0_h 
lC^t:}-6>ti;fe:X>f *y^>^T FT 6 O 3tt02 3 (D n^^ :^^;i/MT F T 5 0 3 ^ 
MV^T?^^$tlS„ htcif^^X. #5t®gi^tin^^^;i/MTFT 5 0 3©iire 

[0 117] 
[0 118] 
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m^i 0 o±izm.vf^nt:immmmtm2 s <dcmo sm^^m^>^xmm^n 

S. fi&oT, «l3§®fi^ttn^^:^i;i/MTFT 5 0 1 i:p5^^^;i/MTFT5 0 
[0 119] 

IBSS7 0 1, 7 0 3ttCMOSia}S&(Dy-XBBSS, 7 0 2ttKP>r>Se 
j^ilLTlilg'rSo IB«g7 0 4 tty-XlB$|7 0 8 i:>?.>f y5^>^TFT 

[0 12 0] 

m^SSM^T FT 6 0 4 li0 2 3 <D p ^ ^ :^ JUMT F T 5 0 2 $:ffiV>T?^ 
J^Sn<5c t«!oT. #it®m^ttp5=--v:^^;i/MTFT 5 0 2®^^S:#M-rtl« 

[0121] 

BBi^7 0 6iiS?jgM^»TFT®y-xigj^ («??^^«&ilitc+B^-r<&) 

fey, 7 0 7 T F T 7 10 ±K:M*is zi -emmnm 7 1 

[0 12 2] 

@7 1 ott, ±mmm^i^m^^mz.^mtj:mmmmmi 1 i-ticj^^f-Sc * 

lligMJC;feV%Ttt, ^flg*>&3&S¥fi^fcl^7 1 1 S:ffiV>TTFTlCJ:S©^S:5|i 

mti'^^^ir^:itiz^-DX^^^&^m:i'rm^f)^^^o m-ox. ^^m^xn 
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[0 12 3] 

0 1 — 7 0 7 ^mm^. 02 3K^'tJ:^iZAy^ 7 12 ^mf^-t^o 
712 100 — 4 0 0 nm®^*^-^t?$feg^M%b<tt*«i^HgM$:>'1 

[0 12 4] 

7 1 2tt$fiii^lgT*^sfei*, ^m^^cfe^ts^^©#«^K^^c« 

ti^jb^ig^MT'^So *IIJgMT'«/t>^ 7 1 2®#3|^i:«;-5J|i6ii^Mitilc*~3i?> 
^^ttl X 1 0^—1 X 1 O^^Qm (^?^L<ttl X 1 0^—1 X 1 O^^Qm) iL 
[0 12 5] 

Mm«S7 1 0CD_hlC«^3^M7 1 3y?)^?^^$tl^o ^^,02 3-e»— ®^ 

^3fc*^MS:?^^bTV^Sc :^#«rlCtt, iE^L^AM^ bT 2 0 n niJ?CDm:7iJr D 
e/T~> (Cu P c) ^0DJ:lC^3feMi:LT7 0 nm^(Z)hUX-8 

-=^7 y y-^hr^I/^-^A^ (Alqg) MS:|gl:tfca*«J^i:bTV>^o 
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